Tamoxifen is a non-steroidal anti-estrogen agent used in the treatment of ER-positive breast cancers. It is contraindicated during pregnancy due to teratogenic effects, and recommended non-hormonal contraceptive methods may cause patients to get pregnant while on tamoxifen therapy. Von Schoultz et al. [5] have suggested that women taking tamoxifen who wish to become pregnant should stop tamoxifen at least 2 months prior to conception because of the drug's long half-life. Although there is insufficient knowledge regarding the use of tamoxifen and pregnancy outcomes in humans, there are some case reports indicating healthy deliveries [3, 4] . In contrast, there is 1 case report of a baby with ambiguous genitalia suggestive of a tamoxifen effect on the fetus [2] . Another case report showed a baby with congenital cranio-facial defects, who was exposed to cocaine, marijuana, and a bone scan along with tamoxifen during fetal development.
The effects of tamoxifen during pregnancy were described in the study by Braems et al. [6] , based on records provided by AstraZeneca. The AstraZeneca Safety Database registered 11 babies with congenital malformations out of 44 live births, which is 1 infant with malformations for every 4 live births. In fact, the actual number of malformations was even higher, because there were 6 terminations and 2 stillbirths with fetal
Dear Editors, Tamoxifen is one of the treatment options for estrogen receptor (ER)-positive breast cancers, and it is considered to be a teratogenic agent. Animal models have shown that tamoxifen can cause genitourinary developmental defects [1] . Although there is 1 case report showing that tamoxifen can cause genital defects in humans [2] , other case studies report delivery of healthy babies by women using tamoxifen [3, 4] . Here we report on 3 breast cancer patients who became pregnant while undergoing tamoxifen therapy.
The first case, a 32-year-old woman, presented with a left breast lump in 2007; incisional biopsy revealed infiltrative ductal carcinoma. The disease was staged as cT4cN2M1. The patient had bone metastasis at the time of diagnosis. Immunohistochemical analysis showed this tumor to be ER-positive (100%(+)), progesterone receptor (PR) 100% (+), and HER2-negative. The patient received adjuvant tamoxifen following adjuvant chemotherapy including paclitaxel, carboplatin and doxorubicin and radiotherapy. The patient became pregnant in 2009 while on a 6-month tamoxifen therapy. She discontinued tamoxifen when she discovered she was pregnant, so tamoxifen therapy lasted only 1.5 months. The patient delivered a healthy baby in 2010. After birth, positron emission tomography-computed tomography revealed regression of bone metastases. The second case, a 23-year-old woman, underwent right modified radical mastectomy for infiltrating ductal carcinoma in 2009. The disease was staged as T2N0M0. Immunohistochemical analysis showed this tumor to be ER 5% (+), PR 50% (+), and HER2-positive (3+). The patient received adjuvant chemotherapy including paclitaxel, carboplatin, doxorubicin and trastuzumab. Adjuvant tamoxifen and leuprolide were also recommended. No chemotherapy. To conclude, due to the lack of long-term data on outcome and studies showing teratogenicity, use of tamoxifen during pregnancy is contraindicated despite reports of healthy babies after tamoxifen exposure. Premenopausal breast cancer patients who are taking tamoxifen should practice meticulous use of contraception, and they must be informed about the possible teratogenic effects of tamoxifen as well as the lack of long-term data on this subject.
defects, compared with 17 terminations and 1 stillbirth without fetal defects, which is a total rate of nearly 1 in 3 births [6] .
We herein report 3 breast cancer cases in which the patients became pregnant while taking tamoxifen therapy. In the first case, the patient had a healthy baby who is now 2 years old and has no abnormalities. The second patient had an uncomplicated pregnancy and a normal healthy baby. The patient in the last case had an elective abortion after a discussion with her physician regarding the possible side effects of the
